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B. Model derivation
Consider a two-state disease system, in which individuals are classified relative to their disease status. Let S and P represent proportions of the total population, such that S + P = 1. S P Figure B : Catalytic model. Susceptible individuals (S) test negative for disease and are susceptible to contracting it. Positive individuals (P ) show evidence of previous or current infection. The force of infection, or , is the rate at which individuals acquire disease and convert from susceptible to positive disease status.
For the catalytic model, and assuming an age-specific force of infection (FOI) represented by (a),
Solving for P (a) gives
Assume that all individuals are susceptible at birth such that P (a) = 0 when a = 0. Then, C = 1 and
The catalytic models above assume lifelong immunity implying that conversion to the seropostive state is permanent and individuals cannot convert back to the seronegative state. This may or may not be a valid assumption for FMDV serostatus. The reversible catalytic model relaxes the assumption of lifelong immunity, so that the duration of immunity may be considered at variable intervals. Again, let S and P represent proportions of the total population, such that S + P = 1.
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Figure C: Reversible catalytic model. Susceptible individuals (S) test negative for disease and are susceptible to contracting it. Positive individuals (P ) show evidence of previous or current infection. The force of infection, or , is the rate at which individuals acquire disease and convert from negative to positive disease status and the rate of waning immunity, or !, permits re-entry into the seronegative serostatus.
For the reversible catalytic model, again assuming an age-specific FOI represented by (a),
Solving for P (a),
Again, assume that all individuals are susceptible at birth such that P (a) = 0 when a = 0. Then, C =
(a)+! and
C. Age-specific FOI versus time-varying FOI
Let I represent the number of infectious animals and let N represent the total population size. Consider that the FOI ( ) depends on the rate of contact between animals (c), the probability that contact will be with an infectious individual ( I N ), and the probability that contact with an infectious individual produces a new infection (p) such that
following Begon (2002) . Previous work has indicated that can vary with age and/or with time, such that the force of infection for the i th serotype can be written as
If the variation in i is due to age-related variation in the contact rate, then the age(s) at which each serotype exhibits maximum and minimum i occur(s) at
Given an age-specific i , the maximum and minimum would occur at the same ages regardless of serotypes.
If the variation in i is due to time-varying abundance of infectious individuals, then setting
would result in a curve for i in which the age at which each serotype exhibits maximum and minimum i varies by serotype, assuming asynchrony in I i (t)
D. Additional results from stratifying data by herd management type
We stratified the dataset by herd management type so that animals in mobile herds, sedentary herds, and markets were considered as three separate groups. We then fit each data subset to the catalytic and reverse catalytic models. Model selection results are found in the 
